Isolation and in vitro characterization of CheZ suppressors for the Escherichia coli chemotactic response regulator mutant CheYN23D.
The phosphorylated form of the response regulator CheY promotes the tumble signal in Escherichia coli chemotaxis. Phospho-CheY is thought to interact with the switch at the base of the flagellar motor and cause reversal of flagellar rotation from counterclockwise to clockwise changing the swimming direction. Thus the level of phospho-CheY controls the direction of flagellar rotation. The decay of the tumble signal is caused by dephosphorylation of CheY. CheY has an intrinsic autophosphatase activity; however, this reaction is greatly accelerated by the presence of the CheZ protein. We have shown previously that mutations at residues Asn-23 and Lys-26 in CheY confer resistance to the dephosphorylation activity of CheZ (Sann, M.G., Swanson, R.V., Bourret, R.B., and Simon, M.I. (1995) Mol. Microbiol. 15, 1069-79). Here we show that mutant CheY(N23D) is impaired in binding to CheZ, which provides a possible explanation for its resistance to the dephosphorylation activity of CheZ. Moreover, we isolated CheZ second-site suppressors of CheY(N23D), which restore both dephosphorylation and binding activity in a CheY(N23D) background. When the CheZ suppressor mutations are mapped, they are found in two clusters at the N and C termini of the CheZ protein which could define two regions of interaction with CheY. Furthermore, these regions may generate a surface in the folded three-dimensional structure of CheZ required for interaction with CheY.